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Bristol-Myers Squibb
Attention: Ms. Grace Heckman
P.O. Box 4000

Princeton, NJ 08543-4000

Dear Ms. Heckman:

Please refer to your supplemental new drug application dated February 16, 2000, submitted under section 505(b)
of the Federal Food, Drug, and Cosmetic Act for Avapro (irbesartan) Tablets.

We acknowledge receipt of your submission dated April 25, 2001 that constituted a complete response to our
December 15, 2000 approvable letter.

This supplemental new drug application provides for final printed labeling revised as follows:

1.

Under CLINICAL PHARMACOLOGY, the Special Populations, the Pediatric subsection has been
changed to:

The pharmacokinetics of irbesartan were studied in hypertensive children (age 6-12, n=9) and adolescents
(age 13-16, n=12) following single and multiple daily doses of 2 mg/kg (maximum dose of 150 mg per
day) for 4 weeks. Accumulation with repeated doses was limited (18%) in both age groups. Clearance
rates, AUC values, and Cmax values were comparable to adults receiving 150 mg daily. Irbesartan
pharmacokinetics have not been investigated in patients <6 years of age.

Under PRECAUTIONS, Pediatric Use, a second paragraph has been added that reads:

Pharmacokinetic parameters in pediatric subjects (age 6-16, n=21) were comparable to adults. At doses up
to 150 mg daily for 4 weeks, AVAPRO (irbesartan) was well tolerated in hypertensive children and
adolescents (see CLINICAL PHARMACOLOGY; Special Populations). Blood pressure reductions
were comparable to adults receiving 150 mg daily; however, greater sensitivity in some patients cannot be
ruled out (See DOSAGE and ADMININSTRATION: Pediatric Patients). AVAPRO has not been
studied in pediatric patients less than 6 years old.

Under DOSAGE and ADMINISTRATION, a Pediatric Patients subsection has been added:
Children (< 6 years): safety and effectiveness have not been established.

Children (6-12 years): An initial dose of 75 mg once daily is reasonable. Patients requiring further
reduction in blood pressure should be titrated to 150 mg once daily (see PRECAUTIONS; Pediatric Use).

Adolescent patients (13-16 years): An initial dose of 150 mg once daily is reasonable. Patients requiring
further reduction in blood pressure should be titrated to 300 mg once daily. Higher doses are not
recommended (see PRECAUTIONS; Pediatric Use).
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4. Under HOW SUPPLIED, the 75 mg Blister Pack of 100 (NDC# 0087-2771-35) has been removed.

We have completed the review of this supplemental application, as amended, and have concluded that adequate
information has been presented to demonstrate that the drug product is safe and effective for use as recommended
in the submitted final printed labeling (package insert included in your submission of April 25, 2001).
Accordingly, the supplemental application is approved effective on the date of this letter.

We remind you that you must comply with the requirements for an approved NDA set forth under 21 CFR
314.80 and 314.81.

If you have any questions, please contact:

Mr. Edward Fromm
Regulatory Health Project Manager
(301) 594-5313

Sincerely,

{See appended electronic signature page}

Raymond J. Lipicky, M.D. /S/

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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Bristol-Myers Squibb
Pharmaceutical Research Institute
Attention: Ms. Grace Heckman
P.O. Box 4000

Princeton, NJ 08543-4000

Dear Ms.Heckman:

Please refer to your supplemental new drug application (NDA) dated February 16, 2000, received February 17,
2000, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Avapro (irbesartan)
Tablets, 75, 150, and 300 mg.

This supplemental new drug application proposes changes in the CLINICAL PHARMACOLOGY,
PRECAUTIONS, and DOSAGE and ADMINISTRATION sections of the labeling.

We have completed the review of this application, and it is approvable. Before this application may be
approved, however, it will be necessary for you to submit final printed labeling revised as follows:

1.

The CLINICAL PHARMACOLOGY, Special Populations, Pediatric subsection should read as
follows:

The pharmacokinetics of irbesartan were studied in hypertensive children (age 6-12, n=9) and
adolescents (age 13-16, n=12) following acute and repeated daily doses of 2 mg/kg (maximum dose of
150 mg per day) for 4 weeks. Accumulation with repeated doses was limited (18%) in both age
groups. Clearance rates, AUC values, and Cmax values were comparable to adults receiving 150 mg
daily. Irbesartan pharmacokinetics have not been investigated in patients <6 years of age.

The PRECAUTIONS, Pediatric Use subsection should read as follows:
Safety and effectiveness in pediatric patients have not been established.

Pharmacokinetic parameters in pediatric subjects were comparable to adults. At doses up to 150 mg
daily for 4 weeks, AVAPRO (irbesartan) was well tolerated in hypertensive children and adolescents
(age 6 — 16, n = 21). (see CLINICAL PHARMACOLOGY; Special Populations). Blood pressure
reductions were comparable to adults receiving 150 mg daily; however, greater sensitivity in some
patients cannot be ruled out (See DOSAGE and ADMININSTRATION: Pediatric Patients).
AVAPRO has not been studied in pediatric patients less than 6 years old.

Thc DOSAGE and ADMINISTRATION, Pediatric Patients subsection should read as follows:

Children (< 6 years): safety and effectiveness have not been established.
Children (6-12 years): An initial dose of 75 mg once daily is recommended. Patients requiring further
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reduction in blood pressure should be titrated to 150 mg once daily. (see PRECAUTIONS; Pediatric
Use).

Adolescent patients (13-16 years): An initial dose of 150 mg once daily is recommended. Patients
requiring further reduction in blood pressure should be titrated to 300 mg once daily. Higher doses are
not recommended (see PRECAUTIONS; Pediatric Use).

Please submit 20 paper copies of the final printed labeling ten of which are individually mounted on heavy
weight paper or similar material. Alternatively, you may submit the FPL electronically according to the
guidance for industry titled Providing Regulatory Submissions in Electronic Format - NDAs (January 1999).

If additional information relating to the safety or effectiveness of this drug becomes available, revision of the
labeling may be required.

Within 10 days after the date of this letter, you are required to amend the application, notify us of your intent to
file an amendment, or follow one of your other options under 21 CFR 314.110. In the absence of any such
action FDA may proceed to withdraw the application. Any amendment should respond to all the deficiencies
listed. We will not process a partial reply as a major amendment nor will the review clock be reactivated until
all deficiencies have been addressed.

The drug product may not be legally marketed until you have been notified in writing that the application is
approved.

If you have any questions, please contact:

Edward Fromm
Regulatory Health Project Manager
(301) 594-5313

Sincerely,

/S/

Raymond J. Lipicky, M.D.

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research

APPROYABLE (AE)
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Bristol-Myers Squibb Pharmaceutical Research Institute
Attention: Ms. Grace Heckman

P.O. Box 4000

Princeton, NJ 08543-4000

Dear Ms.Heckman:

Please refer to your new drug application (NDA) dated Febniary 16, 2000, received February 17, 2000,
submitted under section 505(b) of the Federal Food, Dnug, and Cosmetic Act for Avapro (irbesartan)
Tablets, 75, 150, and 300 mg.

This supplemental new drug application proposes changes in the CLINICAL PHARMACOLOGY,
PRECAUTIONS, and DOSAGE and ADMINISTRATION sections of the labeling.

We have completed the review of this application, and it is approvable. Before this application may be
approved, however, it will be necessary for you to submit final printed labeling revised as follows:

1. The CLINICAL PHARMACOLOGY, Special Populatxons, Pediatric subsection should read
as follows:

The pharmacokinetics of irbesartan were studied in hypertensive children (age 6-12, n=9) and
adolescents (age 13-16, n=12) following single and multiple daily doses of 2 mg/kg (maximum
dose of 150 mg per day) for 4 weeks. Accumulation with repeated doses was limited (18%) in
both age groups. Clearance rates, AUC values, and Cmax values were comparable to adults
receiving 150 mg daily. Irbesartan pharmacokinetics have not been investigated in patients <6
years of age.

2. The PRECAUTIONS, Pediatric Use subsection should read as follows:
Safety and effectiveness in pediatric patients have not been established.
Pharmacokinetic parameters in pediatric patients (age 6- 16, n=21) were comparable to adults. At
doses up to 150 mg daily for 4 weeks, AVAPRO (irbesartan) was well tolerated in hypertensive
children and adolescents (see CLINICAL PHARMA COLOGY; Special Populations). Blood
pressure reductions were comparable to adults receiving 150 mg daily, however, greater sensitivity

in some patients cannot be ruled out (See DOSAGE and ADMININSTRATION: Pediatric
Patients). AVAPRO has not been studied in pediatric patients less than 6 years old.

3. The DOSAGE and ADMINISTRATION, Pediatric Patients subsection should read as follows:

Children (< 6 years). safety and effectiveness have not been established.
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reasens bla
Children (6-12 years): An initial dose of 75 mg once daily is mcammended. Patients requiring
further reduction in blood pressure should be titrated to 150 mg once daily. (see
PRECAUTIONS; Pediatric Use).

recsomble

Adolescent patients (13-16 years): An initial dose of 150 mg once daily is zecommended. Patients
requiring further reduction in blood pressure should be titrated to 300 mg once daily. Higher
doses are not recommended (see PRECAUTIONS; Pediatric Use).

Please submit 20 paper copies of the final printed labeling ten of which are individually mounted on heavy
weight paper or similar material. Alternatively, you may submit the FPL electronically according to the
guidance for industry titled Providing Regulatory Submissions in Electronic Format - NDAs (January
1999).

If additional information relating 10 the safety or effectiveness of this drug becomes available, revision of
the labeling may be required.

Within 10 days after the date of this letter, you are required to amend the application, notify us of your
intent to file an amendment, or follow one of your other options under 21 CFR 314.110. In the absence of
any such action FDA may proceed to withdraw the application. Any amendment should respond to all the
deficiencies listed. We will not process a partial reply as a major amendment nor will the review clock be
reactivated until all deficiencies have been addressed.

The drug product may not be legally marketed until you have been notified in writing that the application
is approved.

If you have any questions, please contact:
Edward Fromm
Regulatory Health Project Manager
(301) 594-5313
Sincerely,

RaymBnd J. Lipicky, MD.

Director
Division of Cardio-Renal Drug Products
Office of Drug Evaluation 1
Center for Drug Evaluation and Research
cc: ]
Archival NDA 20-757

HFD-110/Div. Files
HFD-110/E.Fromm



Corrections to the December 15, 2000 approvable letter for Avapro (irbesartan ) Tablets
NDA 20-757 (S-014)

Dear Ms. Heckman:

Please note the following changes in regard to the approvable letter issued December 15, 2000 for
Avapro (irbesartan) Tablets, 75, 150, and 300 mg.

Under DOSAGE and ADMINISTRATION, Pedi‘atric Patients subsection, the word
“reasonable” should replace * " in the first sentence of the “Children (6-12 years)

and Adolescent patients (13-16 years) subheadings.
Please make note of the above corrections before sending in final printed labeling.

Thank you,

/S/

Edward Fromm i
Regulatory Health Project Manager
(301) 594-5313



Note on Approvable letter sent by Fax on December 18, 2000 for NDA 20-757.(S-014)
Avapro (irbesartan) Tablets, 75, 150, and 300 mg

Dear Ms. Heckman:

Please note that the December 18, 2000 faxed approvable letter (with Dr. Lipicky’s handwritten signature)
supersedes the electronic version dated December 15, 2000 signed by Dr. Throckmorton (for Dr. Lipicky).

Please also note the following specific differences between the two letters:

1) Under DOSAGE and ADMINISTRATION, Pediatric Patients subsection, the word “reasonable” should
replace _.” in the first sentence of the “Children (6-12 years) and Adolescent patients (13-16
years) sections.

2) Under CLINICAL PHARMACOLOGY, Special Populations, Pediatric subsection, the phrase “single
and multiple” daily doses... should replace " daily doses... in the first sentence of this
subsection.

3) Under PRECAUTIONS, Pediatric Use subsection, the second sentence should read “Pharmacokinetic
parameters in pediatric patients (age 6-16, n=21) were comparable to adults.”

Please make note of the above differences before sending in final printed labeling.
1 apologize for any confusion the differences in the two letters may have caused.
Thank you,

/S/ }\\\ol

Edward Fromm
Regulatory Health Project Manager
(301) 594-5313
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n USE IN PREGNANCY e
A [ When used in pregnancy during the second and third trimesters, drugs that
| act diroctly on the renin-angiotonsin system can cause injury snd sven death to tha devel-

oping fotus. When pregnancy is detecled, AVAPRO should be discontinued as soon as possible. See o

WARNINGS: Fetal/Neonatal Morbidity and Montality. 5

]

MAY 2 6 2001 DESCRIPTION a
AVAPRQ®" (Irbesartan) is an anglotensin Il receptor (AT, subtype) antagoniat. 14

Irbesartan I a non-peptide compound, chemically described as a 2-butyl-S-[[2'-(1 H-tetrazol-5-yl) :3‘

[1, 1"-biphenyl)- 4-yijmathyl)-1,3-dlazaspiro (4.4] non-1-sn-4-one. n

Its empirical formula I8 CosHagNgO. and the structural formula: 8
AVAPRQ®
(irbesartan) Tablets

2
2
ua"\"

irbesartan is  white t0 off-white crystalline powder with a8 molecular walght of 428.5. it is 8 non- oc
polar compound with 8 partition coefficient (octanal/water) of 10.1 et pH of 7.4. Irbesarian is siightly '

soluble In alcohol and methylens chloride and practically Insoluble in water. ho
AVAPRO ts svaliabie for oral administration in unscored teblets contalning 75 mg, 150 mg, or 300 ne:
mg of irbesartan. Inactive ingredients include: lactoss, microcrystaliine calluioss, progelatinized starch, !
croscarmeliose sodlum, poipxamer 188, silicon dioxide and magnesium sisarate. Ph
CLINICAL PHARMACOLOGY in
Mechanlsm of Action of

Anglotensin ! s & potent vasoconstrictor formed from angiotensin | in a reaction catalyzed by do:
anglotensin-converting enzyms {ACE, kiningse #). Anglotensin il is the principal pressor agent of the 9“:
renin-angiotensin systern (RAS) and also stimuistes aldosterons synthesis and secretion by adrenal ﬂn‘
coriex, cardisc contraction, renal resorption of sodium, activity of the sympathetic nervous system, and poi
smooth musele cell growth. Irbasartan blocks the vasoconstrictor and aldosterone-sacreting sffacts of ser
angiotensin N by selectively binding to the AT, anglotensin If caceptor. There is also an AT, receptor in It
many tissues, but it is not Involved in cardiovascular homeosigsis. filte
irbesartan Is 3 spacific competitive antagonist of AT, recsptors with 8 much greater affinity (more the:
than 8500-fold) for the AT, receptor than for the AT, receptor and no agonist actlvity. fasi
Blockads of the AT, recapior removes the nagative fescback of anglotensin il on renin secretion, but

the rasulting increased plasma ranln activity and circulating anglotensin | do not overcome the effects
of irbesartan on blood pressure.

Cllr

irbesartan does not inhibit ACE or renin or affect gther hormone receptors or lon channels krnown to The
be invoived In the cardiovascular regulation of biood pressure end sodium homesostasis. Because irbe- 81
sartan does not inhibit ACE, it does not affact tha response to bradykinin; whather this hes clinical rel- mg
evance is not known. stut
Pharmacokinetics lrou

irbesartan Is an orally active agent that doss not require biotransformation into an active form. Theoral  rol!
absorption of irbesartan Is 7apid and complets with an average absolute biosvallability of 60-80%. nc

Following oral administration of AVAPRO, psak plasma concentrations of irbesartan are attained at '71'
1.5-2 hours after dosing. Food does not atfect the bicavallability of AVAPRO. o
trbesarian exhibits linear pharmacokinetics over the therapsutic dose range. ;’2 “
fisi| The terminsl elimination haif-iife of irbesartan averaged 11-15 hours. Steady-state concentrations 81
128 FPQ are achisvad within 3 days. Limited accumulation of irbesartan (<20%) Is observed in plasma upon The
1T Tepsated once-daily dosing. and
129456741 Mataboliemn end Ellmination

irbagartan is melabolized via glucuronide conjugation and oxidation. Following oral or Intravenous
administration of HC-igbeled irbesartan, mors than 80% of the circulating plasma radioactivity is

1017101AS afiributable to unchanged irbesartan. The primary circuisting metabolite is the Inactive irbesartan glu-
AVAP ® curonide conjugate (approximately 8%). The remaining oxidative metabolites do not add appreciably to
(Irbesartan) Tablets irbasartan’s pharmacologic activity.

irbasartan and its metabolites are excrated by both biliary and renal routss. Following elther orel or
intravenous adminisiration of 1G-labeled irbesartan, about 20% of radicactivity Is recavered in the
uring and the remainder in the feces, as irbesartan or irbssartan glucuronide.

In vitra studies of irbesartan oxidation by cytochrome P450 lsoenzymas indicated rbesartan was oxi-
dized primarily by 2C9; metahalism by 3A4 was negligible. irbosartan was neither metabolized by, nor
did It substantiatly induce or inhibit, isoenzymes commonly sssociated with drug matabolism (1A1,

1A2, 2A5, 288, 2D6, 2E1). There was no induction or Inhibition of 3A4.
Distribution

irbasartan is 90% bound to serum proteing (primartly albumin and axy-acld giycoprotein) with negligi-
bie binding to celiutar components of blood. The averags volume of distribution Is 53-83 (iters. Total (V)

*Registered trademark of Sanofi-Synthelabo and.
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plasma and renal clearances are in the range of 157-176 and 3.0-3.5 mUmin, respactively. With repet-
Rive dosing, irbesartan accumulates 10 no cliniceliy relevant extent.

Studies in animals Indicate $hat radiplabeled Irbasartan weakly crosses the blood brain barrisr ang pla-
onta. irbessrtan ig excreted in the mifk of lactating rats.

bpecial Populations

Padiatric: The pharmacokinalics of irbasartan wors studied in hypertanaive children (aga 6-12, n=9) and
pdolescents (age 13-16, n=12) foliowing single and multipis daily doses of 2 mg/kg (maximum doss of
50 mg per day) for 4 weeks. Accumuistion with repeated doses was limited (18%) In both Qe groups.
Closrance rates, AUC values, and Cqy,, values were comparable to adults recelving 150 mg dally.
rbesarian pharmacokinetics have not been Investigated in patiants <6 years of age.

Gender: No gsnder related differsnces in pharmacokinatics were observad in heaithy eiderly (spe
B85-80 yoars) ot in healthy young (age 18—40 years) subjects. In studies of hypertensive patients, there
was no gander difference in haif-life or accumulation, but somewhat higher plasma conceninations of
irbesartan werd observed in femates (11-44%). No gander-reiated dosege adjustment is necessary,

Geristric. in eiderly subjects {age 65-80 years), irbesartan elimination half-life was not significantly
aitered, but AUC and Cy,, valuas were aboul 20-50% greater then thase of young subjects (age 1840
yeers). No dosage adlusfrxncnt is nacessary in the algerly.

Race: In heaithy black subjects, irbesarian AUC values were approximately 25% greater than whites;
there wore no difterences in Cp,,, values.

Renal insufficlancy. The pharmacokinetics of irbesartan wera not ltered in patients with renai (mpair-
ment or in patients on hemodisiysis. irbassrtan is not removed by hemadialysis. No dosage adjustment
Is necessary in patients with mild to severe ranal impairment uniess & patisnt with renal impairment Is
also volume depleted. (See WARNINGS: Hypotension in Volume- or Sait-dapisted Patients and
DOSAGE AND ADMINISTRATION )

Hepatic insufficiancy: The pharmacokinaiics of irbasartan following repeated oral administration were
not significantly affected in patlents with mild to moderata clirhosis of the liver. No dosage edjustment is
necessary in patlents with hepatic insufficiency.

Drug Interactions: (See PRECAUTIONS: Orug Interactions )

Pharmacodynamics
In healthy subjects, single oral irbesarian doses of up to 300 mg produced dose-dependent Inhibitipn
of the pressor effact of angiotensin il infusions. Inhibition was complete (100%) 4 howrs following oral
doses of 150 mg or 300 mg and partial Inhibition was susiained for 24 hours (0% snd 40% at 300 mg
and 150 mg, respactively).

in hypertensive patients, anglotensin 1 receptor inhibition following chronic administration of irbessr-
tan causas 3 1.5-2 foid rise in angiotensin il plasma concentration and a 2-3 fold increase in plasms
1enin levels. Aldosterons plasma concentrations generally deciine faliowing Irbesartan sdministration, but
serum potassium levels ars not significantly afiectad at recommendsd doses.

in hypartensive patlents, chranic oral doses of irbesarian (up t6 300 mg) had no effect on glomerular
filtration rate, renal plasma flow or fiftration frection. In muitiple dose studies in hyperiensive patients,
there wera no clinically important effects on fasting trigiycerides, total cholesterol, HDL-cholesteral, or
fasting glucose concentrations. There was no effect on serum uric acid durlng chronic oral administro-
tion, and no uricosuric effect.

Clinical Studies

Tha antinypertensive effects of AVAPRO (irbesartan) were examined in seven (7) major placebo-controlied
8-12 waek trials in patlents with baseline diastollc blood pressures of 95-110 mmHg. Ooses of 1-800
mg were Included In thess trals in order to fully expiors the dose-range of Irbesartan. These
sludies silowed comparison of once- or twice-daily regimens at 150 mg/day, comparisons of poak and
trough affects, and comparisons of response by gender, age, and race. Two of the gevan placebo-con-
}rom gtmt l:‘r::mﬂﬂed above examined the antihypertensiva sifects of irbesartan end hydrochiorathlazide
n combination,

The seven (7) studiss of Irbesartan monotherapy included a total of 1915 patients randomized 10 irbe-
sartan (1~500 mg) and 611 patients randomized to placebo. Once-daily dosss of 150 and 300 mg pro-
vided stalisticeily and clinlcally significant decraases In sy6tolic and diastolic biood prassure with trough
(24 hours post-dose) effacta after 6-12 weeks of treatment compared 1o placebo, of sbout 8-10/5-6 and
£8-12/5-8 mmHy, respactivoly. No further increese In affect was 8oen at dosages grewter than 300 mg.
:2; gosa-renponso neiationships for offects on systofic and diasiolic pressurs are shown in Figuras 1

.
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pnee-dally and twice-daily dosing. Trough-to-psak ratios for systolic and diaslolic response were gener-

ily betwasn 60-70%. in a continuous ambulatory blood pressure monitoring study, once-daily dosing
ith 150 mg gave trough and mean 24-hour responses similar to those obesrved in patients recelving
ice-dally dosing at the same total daily doss.

in controlied triais, the additlon of irbesartan to hydrochiorothlazide doses of 8.2, 12.5, ur 25 mg pro-
duced further dose-reiatsd reductions in biood pressure similar to those achleved with tho same
monotherapy dose of irbasartan. MCTZ also had an approvimataly additive effect.

Analysie of age, gander, and race subgroups of patients showed that men snd women, and peatisnts
over and under 85 ysars of age, had generaily similar responses. Irbesarian was effective in reducing
bleod hpt;ou;.'ure regargiess of race, aithough tha sffect was somgwhat less in biacks (usualiy 8 low-ranin
popuration).

The effect of Irbesartan is epparent after the first dose and 't is close to lia full observed sitect at
2 wabks. At the end of an 8-week exposurs, sbout 2/3 of the antihyportensive effect was still present
one weak after the last dose. Rebound hypertension was not obsarved. There was ssaentially no change
In sverage hasrt rate In irbasartan-treated patisnts in controtied trials.

INDICATIONS AND USAGE
AVAPRG (irbesartan) is Indicated for the freatment of hypartension. It may be used alone or in combing-
tion with other antihypartensive agents.

CONTRAINDICATIONS i
AVAPRO is contraindicated in patients who are hyparsansitive 1o any component of this product.

WARNINGS

Fotal/Neonatal Morbidity and Mortallty

Drugs that act directly on the ronin-anglotensin system can cavse fatal and neonatal morbidity and death
when adminlstered 10 pregnant women. Several dozen cages have baen reported In the world Ilterature
in patients who were taking angiotensin-converting-enzyme Inhibitors. When pragnancy is detected,
AVAPRO should be discontinued as soon as possidle.

The use of drugs that act diractly on the renin-angiotensin system during the second and third
rimesters of pregnancy has beon associated with fetal and nasonatal injury, Including hypotension,
neonatal skull hypoplasia, anurie, reversibis or irreversibie renal failure, and desth. Oligohydramnios has
also deen reported, presumably resulting from dacreased fetal renal function; oligohydramnios in this
setting has been essaciated with fetal imb contractures. craniofacial deformation, and hypapiastic lung
deveiopment. Prematurity, intreuterine growth retardation, and patent ductua arleriosus have giso been
raported. aithough it Is not ciear whether thase occurrences were due to exposure o the drug.

Thase adverse sftacts do not appear to have resuited from intrautering drug expasure that has been
limited to the first trimestar.

Mothers winoss embryos and fetuses are axposed to an angiotensin Il receptor antagonist only during
tha first trimester ghould be 3o informed. Nonsthelass, when patients becoms pregnant, physiclans
should have the patient discontinus the usse of AVAPRO as soon 38 possible.

Rarsly {(probably lass often then once in every thousand pregnancies), no altamative to & drug acting
on the renin-angiotensin systsm will ba found. In these rare cases, the mothers should be apprised of
the potentisi hazards 1o their fatusss, and serlal uitrasound examinations should ba performed to aesess
the Intraampniotic environment.

It oligohydremnios 18 obsarved, AVAPRO shoutd be discontinued uniess it is considared lifs-saving for
the mother. Contraction stress testing (CST), a non-stress test (NST), or blophysica! profiling (BPP) may
be appropriate depending upon the week of pregnancy. Patlents and physicians should be aware, how-
ever, that oligohydramnics may not appear yntii afier the fetus has sustained irreversibis injury.

Intants with higtorias of /n uisro exposure 1o an anglotensin il receptor antagonist should be closely
obsarved for hypotension, oligurla, and hyperkalemia. If oliguria occurs, sttention should be directed
foward support of blood pressure and rsnal perfusion. Exchange transfusion or dialysis may be required
as means of raversing hypotanalon and/or substituting for disordered renal function.

When pregnant rets were treated with irbesarian from day 0 1o day 20 of gestation (ora) doses of 50,
180, and 650 mg/kg/day), Increased Incidencos of renal pelvic cavitation, hydroureter and/or absence of
1anal papilia were observed In fetuses at dosss 250 mg/kg/cay [spproximately equivalent to the maxi-
mum recommended human dose (MRHD), 300 mg/day, on a body surface area basls]. Subcutaneous

 adama was obsarvad in fetuses at doses 2180 mg/ko/day {about 4 times the MRHD on a body surface
ares dasis). As thess anomalios were not observed in rats in which Jrbasertan sxposure (oral doses of
$0, 150 and 450 mg/kg/day) was limited 1o gestation days 6-15, they appaar to refisct late gestational
sitects of tho drug. In pregnant rabbits, oral doses of 30 mg irbesarian/kp/dsy were associated with
maternal mortality and abortion. Surviving temales recelving this dose (about 1.5 times the MRHD on a
body surface araa basis) had a slight increass In early resorptions and a corresponding decreass In live
fotuses. Irbasarian was found o cross the placental barrier in rats and rabbits,

Radloactivity was presant in the rat and rabbit fetus during lata gestation and in rat milk foilowing oral
dosss of radiolabeled Irbssartan.

Hypatension In Volume- or Salt-depleted Patients
Excassive rgduction of biood pressure waa rarely seen (<0.1%) In patients with uncompiicated hyper-
tangion. Initistion of sntihypertensive therspy may cause symptomatic hypotsnsion in pationts with
Intravascutsr volume- or sodium-depilatian, 8.¢., In patients traated vigorousiy with dluretics or In
patiants on dialysis. Such volume deplation shouid bs corrected prior to administration of AVAPRO, or @
low starting doss should be used (see DOSAGE AND ADMINISTRATION).
If hypotsnaion occurs, the patient should de placed In the supine position and, if necassary, given an
avenous infusion of normal saline. A transient hypotensive reaponse is not a contraindication to fur-
ther treatment, which usually can be continued without difficulty once the bload pressure has stabilized.
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PRECAUTIONS

impaired Renal Function

A8 a conssquence of inhibiting the renin-angiotensin-aldostarone system, changes In renal functioy
may be anticipated In susceptibie individuals. In patients whoss renal function may depsnd on the
activity of the renin-angiotansin-aldostsrane system (e.g., patients with eovere congestive heart faji.
ur?/. freatment with anglotensin-converting-enzyme inhibtors has been assoclated with ofigury
and/or progressive azoiemia and (rarsly) with acute rena! failure and/or death. AVAPRO would bp
expected 10 behave similarly. In studies of ACE inhibitors In patlents with unltateral or bilateral rena
artary stanosis, Increases in serum crestinine or BUN have baen reported. There has besn no known
use of éVM::?éJ in patients with unilateral or bilateral renal artery stenosis, but a simiiar sffect should
be anticipated.

Information for Patisnts .

Pregnancy: Female patiants of chiidbearing age should be told about the consequences of second- and
third-trimestar axposure to drugs that ect on the renin-angiotensin system, and they should also be
told that these consequences do not appesr to have resuited from Intrauterine drug axposurs that has
besn limited to the first trimester. These patiants should be askad to report pregnancies to tair physi-
¢lang 88 soon ae possible.

Drug intersctions
No significant drug-drug pharmacokinetic (or pharmacodynamic) interactions have been found in Inter-
action studies with hydrochiorothiazide, digoxin, wartarin, and nifediping.

In vitro studies show signiticant inhibition of the formation of oxidizad irbesartan melabolites with
the known cylochroms CYP 2C9 substrates/inhibitors sulphenazols, tolbutamide and nifedipine,
Howasver, in clinical studies the consaquences of concomitant irbesartan on the phermacodynamics of
warlfarin were nepligible. Based on in vitro data, no interaction would be sxpected with drugs whosse
metaboilsm is dependent upon cylochrome P450 Isozymes 1A1, 1A2, 2A8, 2B6, 206, 2€1, or A4,

In separate studies of patignts receiving maintenance doses of warferin, hydrochiorothiazide, or
digoxin, irbesartan administration for 7 days had no effact on the pharmacodynamica of warferin (pro-
thrombin time) or pharmacokinatics of digoxin. The pharmacokinetics of irbesartan were not affscted
by coadministration of nifedlpine or hydrochlorothiazide.

Carcinogenesis, Mutagenasis, impsirment of Fertility

No evidence of carcinogenicity was observed when irbesartan was adminigiared at doses of up to
§00/1000 mg/xg/day (males/females, respectively) in rats and 1080 mg/kg/day In mice for up 10 two
years. For mals and femaia rats, 500 mg/kg/day provided an average systemic exposure 10 irbssartan
(AUCy.24n. bound plus unbound) about 3 and 11 times, respactively, the average systemic exposure In
humans racoiving the maximum recommended doss (MRD) of 300 mg Irbosartan/day, whereas
1000 mg/kg/day (2dministered o females only) provided an average systemic 8xposure about 21 times
that reported for humans at the MRD. For mals and femaie mice, 1000 mg/kg/day provided an axpo-
sure to irbesartan about 3 and 5 times, raspectively, the human exposurs 8t 300 mg/day.

Irbesartan was not mutaganic in a battery of /n vitro tests (Ames microblal 1est, ral hepatocyls DNA
repair test, V79 mammalian-cell forward gene-mutation assay). Irbasertan was negative In several
tasts for induction of chromosomal aberrations (/n vitro-human lymphocyte assay; /n vivo-mouse
micronucisus study).

irbesartan had no adverse affects on fertlity or mating of maie or female rats at ora! doses
$850 mg/kg/day, the highest dose providing 8 systemic sxposurs to Irbasartan (AUCy.,4p, bound plug
gsgaur;% about § times that found in humans recelving the meximum recommended doss of

mg/day.

Pregnancy
Pregnancy Categories C (first trimastar} and D (sscand and third trimester).
Seo WARNINGS: Fetal/Neonatal Morbidity end Mortality.

Nursing Mothors

1t 18 not known whether irbesartan is excreted In human milk, but irbesartan or soma metabolite of
Irbesartan I secreted at iow concentration in the milk of iactating rats. Because of the potential for
ndverss effects on the nursing infant, a decision shouid be made whether 1o discontinue nursing or dis-
continue the drug, taking into account the Importance of the drug to the mother.

Pedistiic Uss )
Safety and offactiveness in pediatric patients have not besn established.

Pharmacokinetic parametsrs in pediatric subjects (age 8-16, n=21) were comparable to aduits. At
doses up 10 150 mg daily for 4 weaks, AVAPRO (irbasartan) was well toleratad In hypoertensive chilgran
and adolescents (seo CLINICAL PHARMACOLOGY: Specisl Populstions). Blood prassure reductions
were comparable 1o adults raceiving 150 mg daily; however, greater sensitivity in some patients can-
not be ruled out (see DOSAGE AND ADMINISTRATION: Pedistric Pationts). AVAPRO has not baen
studied in pediatric patients less than 6 yeara oid.

Gertatric Use

Of the total number of patients receiving AVAPRO (irbesartan) in cantrolled clinical studies, 911 patisnts
{18.5%) wera 65 years and over, while 150 patients (3.0%) were 75 years and over. No overall differ-
ences in offectiveness or safety were observed batwesn thess patients and younger patients, but
greater sensitivity of some oider individusis cannot de ruled out.

ADVERSE REACTIONS
AVAPRQ has been avaluated for safety in more than 4300 patients with hypertension and about 5000
subjects ovarall. This axperisnce Includes 1303 patients traated for gver 8 months and 407 patients for
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1 year or more. Treatmaent with AVAPRO was wali-tolerated, with an incldence of adverse svants sim)-
:‘a&‘ t: nglacobo. Thesa avents generally were mild and transient with no reiationship to the dose ot
In placebo-controlied clinical trigle, discontinuation of therapy due to a clinical adverse event way
required in 3.3 parcent of patients treated with AVAPRO, versus 4 5 percent of patisnts glven placebo.

In piacebo-controlied ciinical trials, the adverss svent sxpariencos thal occurred in ot ‘east 1% of
patioms treated with AVAPRO (n=1965) and at & higher incidence versus placeba (n=641) Included diar-
thea (3% va. 2%), dyspepsia/heartburn (2% vs. 1%), musculoskelstal trauma (2% vs. 1%), fatigue (4%
vs. 3%), and upper respiratoly infection {3% vs. 6%). None of thess differsnces were significant.

Tha foltowing adverse evants occured 8t an Incldenca of 1% or greatar In patients treated with
Irbesartan, but wero at least as frequent or more fraquant in patienls receiving placeto: abdominai paln,
anxisty/nervousness, chest paln, dizziness, edema, headache, Influenza, musculoskeleta! patn, pharyn.
gitis, nausea/vomiting, rash, rhinitis, sinus abnormality, tachycardie and urinary tract infection.

Irbasartan uge was not assoclated with an increased Incidonce of dry cough, as Is typically associat-
8d with ACE inhibltor usa. in placebo controlied studies, the Incldence of cough in irbesartan treated
patients was 2.8% versus 2.7% In patlents raceiving piacebo.

The incidence of hypotsngion or orthastatic hypotension was iow in irbasartan treatad patients (0.4%),
urrelated to dosage, and similar to the incidence among placebo trastad patients (0.2%). Dizziness. syn-
cope, and vartigo wera reportad with agual or tess fraquency In patianis recelving irbssartan compared
with placebo.

in zdaition, the following potentially imporiant events occurred in lass than 1% of the 1965 patisnts
and af lenst 5 patients {0.3%) receiving Irbesertan In clinical studias, and those less fraqusit, clinically
significant avents (listed by body system). It canngt be datermined whether thess events wers causally
related to kbasartan:

Sody as a Whole: fever, chilis, faclel adema, upper extremity adsma;

Cardipvasculsr: fiushing, hypertension, cardisc murmur, myocardial infarction, anglna pecloris,
arrhythmic/conduction disorder, cerdio-respiretory arrest, heart fallure, hypertanaiva crisis;

Dermaiologic: pruritus, dermatitis, ecchymosls, erythpma face, urticaris;
Endocrine/Metabolic/Eiscirolyte Imbslances: sexual dysfunction, iibido change, gout;

Gastrointestinal: constipation, oral lesion, gastroenteritls, Natulence, abdominal distention;
Muscuioskslelsl/Connective Tissue: oxtremRy swaling, muscle cramp, arthritis, muscie 8cha, muscu-
loakelatal chest pain, joint slifiness, bursitig, muscle weakness;

Narvous Sysfem: sieep disturbancs, numbness, somnolence, smotional disturbance, depression,
paresthesia, tramor, transient ischemic aftack, cerebrovascular accldent,

Renal/Genitourinary. ehnormal urination, prostate disorder.

Respiratory: spistaxis, tracheobronchitls, congastion, puimonary congestion, dyspnes, wheszing;
Spacial Sensss: vision disturbance, haaring abnormality, sar infection, ear pain, conjunctivitis, other
aye disturbance, eyelid abnormality, sar abnarmality.

Post-Marketing Experience

The faliowing hava bsen very carely reparted ln post-marketing axperiance: urticarla; angloedema (invalv-
ing swelling of the face, lips, pharynx, and/or tongua); incraased liver function tests; jaundice. Hyper-
kafemia fiag been rarely reportad.

Lataratory Yest Findings

In controtiad clinical friels, clinically important gifferences in laboratory tasts ware rarely assoclated with
administration of AVAPRO.

Craalining, Biged Ures Nitrogen: Mingr increases in blood urea nitrogen (BUN) or serum craatining
were ohserved in lesa than D.7% of patiants with essentlal hyperiension treated with AVAPRO along ver-
sus 0.8% on placebo. {(See PAECAUTIONS: impuired Renal Function.)

Hamatologic: Mean decroases in hemaglobin of 0.2 9/dl were obeervad In 0.2% of patianis raceiving
AVAPRO compared to 0.3% of placebo treatad patients. Neutropania (<1000 celis/mm3) occurred at eim-
liar frequencias among patients recelving AVAPRO (0.39%) and placebo treated patients (0.5%).

GVERDOSAGE
No date are avalisble In regard to overdosags in humans. However, dally doses of 300 mg for B weeks
wore weil-tolsratad. The most likely manifestations of ovardosage are expecied 1o be hypotsasion and
tachycardia; bradycardia might aisg occur from overdose. irbesartan is not removad by hemodialysis.
To obtain up-to-date information about the treatmant of ovardosage, a good resource is & cerified
Aeglonal Polaon-Controt Conter, Teisphone numbers of certifisd polson-control canters are listed In the
Physicigne’ Desk Asfereace (POR). In managing overdogs, conglder tha possibilities of multipie-drug
interactions, drug-drug Interactions, and unusual drug kinetics In the patient.
Leboratory daterminations of serum levels of irbesartan are not widely available, and such determi-
nations have, in any avent, no known sstabllshed roig in the managemant of irbesartan overdose.
Acuts oral toxicity studles with irbasartan Jn mice and rats Indicatsd acuts isthal doses were in excess
of 2000 mg/xg, about 25- and 50-foid the maximum racommendad human dose {300 mg) on & mg/m?
basis, respectively.

R DOSAGE AND ADMINISTRATION
The recommended Initial doss of AVAPRO (Irbesartan) is 150 mg once daily. Patients requiring further
reduction In biood pressura should be titrated to 300 mg once oally.

A low doss of a dlurslic may he added, if bicod pressure is not controlied by AVAPRO alone.
Hydrochiorothiazige has been shown to have an adaitive sffact (see CLINICAL PHARMACOLOGY:
Clinical Studies). Patiants not adequately treated by thy maximum doge of 300 Mg cace dally ere
unilkely to derive edditional beagfit fram a highsr dosa or twice-daily dosing.
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No dosage adjustmagnt is necsssery in eidarly patignts, or in patients with hepatic impairment or mild
to severe renal impalriment.

AVAPRO may bs administered with other antihypertensive agents.
AVAPRO may be sdministerad with or without food.

Pediatric Pationts
Childran (<8 years): Safety and effectivenaas have not boen establishad.

Chlidren (8-12 years):iAn Initial dose of 75 mg once dally Is reasonable. Patisnts requiring further reduction
in blgod pressure should be titrated 10 150 mp once dally (see PRECAUTIONS: Petialric Use).

Adolescant patients (1B-16 years): An initlal does of 150 mq once dally is reasonable. Patients requiring fur-

thar reduction in blood gressure ghoutd be titrated to 300 mg once daily. Highar doses are not recommended
(seo PRECAUTIONS: Peglutric Uso).

Volume- and Salt-degletod Patients

A lower Initial dose of AVAPRO (75 mg) is recommended in patients with depletion of intravasculsr vol-

ume or salt (e.g.. patlents treated vigorously with divretics or on hemodiaiysis) (Sse WARNINGS:
Mypotansion in Volump- or Salt-depletod Patients).

HOW SUPPLIED

AVAPRO® (irbesartan) s avaliabls es white to off-white biconvex oval tablets, debossed with a heant
shape on one slde and 4 portion of the NDC code on the other. Unit-of-use bottles contain 30, 80, or 500
tablets and blister packs contain 100 tablats, as follows:

75 mg 150 mg 300 mg
Dobossing i 1173 20
Bottie of 30 0087-2771-31 0087-2772-31 0087-2773-31
Bottla of 80 0087-2771-32 0087-2772-32 0087-2773-32
Bottie of 500 0087-2772-15 0087-2773-15
Blister of 100 0087-2772-35 i

Storage
Stors at @ temparature tetween 15° C and 30° C (59° £ and 86° F) [USP].

Manufactured and Olstributed by:
Bristol-Myers Squibb Company
Pringeton, NJ 08543-4500

Comarketed by:
Sanofi-Synthelabo Inc.
New York, NY 10016

sanofi~synthelabo

Revised February 2001

-
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1 CV131-076: Pharmacokinetics of irbesartan in hypertensive
children and adolescents.
1.1 Source documents

This review is based upon the amended protocol, dated 3 April 1998, dated
amendments, and a final study report dated 22 September 1999 (NDA volumes M18.1-
M18.6).

1.1.1 Investigators
The study was conducted at 4 US centers.
1.1.2 Study dates
Enrollment in the double-blind trial was from 1 June 1997 to 1 February 1999.

1.2 Study design

The objective was to obtain pharmacokinetic data from children and adolescents with
mild-to-moderate hypertension.

Subjects were males or fermales age 1 to 16 with seated diastolic pressure at or above
the 95t percentile for age, gender, and height. Exclusion criteria were (1) clinically
significant concomitant disease, (2) renovascular disease or solitary kidney, (3} serum
albumin < 2.5 g/dL, (4)_clinically significant baseline clinical chemistry abnormalities,
(5S) history of sensitivity to ACE inhibitors.

Subjects with prior treatment underwent a 1- to 2-week withdrawal phase. Subjects
then-received irbesartan 2 mg/kg (up to 150 mg) as a single dose, followed by blood
sample collection at specified intervals for 72 hours. Subjects received the same dose
for 12 to 27 days, followed by 3 days of PK sampling. Nifedipine and HCTZ were allowed
to control blood pressure. Planned enrollment was 24.

Study drug 12.5 to 100 mig was encapsulated.
There were no substantive amendments to the protocol.
1.3 Results

1.3.1 Conduct

A total of 22 subjects were enrolled and 21 subjects completed. One subject
(#004/011), a 15-month old male, discontinued after 27 days for an adverse event.

The age, gender, and racial demographic characteristics are shown in Table 1.

Table 1. Demographics (Study CV131-076).

Age? Caucasian Black Total
Male | Female | Male | Female
<1 mo 0 0 0 0 0
1-24 mo 0 0 1 0 1
2-6y 0 0 0 1 1
6-12y 1 0 2 5 8
>12y 2 1 7 3 13
Total 3 1 10 9 23

I Reviewer analysis of sponsor’s dataset demog.xpt.
2 Cut points defined in Written Reguest letter.



1.3.1.1 Effectiveness
Although some blood pressure data were collected, these are difficult to interpret
because there was no control group and because of the use of adjunctive therapy.
1.3.1.2 Pharmacokinetics
Figure 1 below shows each subject’s plasma level of irbesartan as a function of time

after the first dose. Plasma levels show no obvious relationship to age when the dosage
was adjusted on the basis of body weight.
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Figure 1. Plasma profiles for first dose by subject (Study CV131-076).

Plasma irbesartan levels following the first dose were obtained from dataset
CONCN.XPT, and sorted by the age of the subject.

Figure 2 below shows the plasma levels following a dose after 2 or 4 weeks of once-daily
administration. There is little accumulation, little or no effect of repeated
administration, and no discernible effect of age.
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Figure 2. Plasma profiles after 2-4 weeks by subject (Study CV131-076).

Plasma irbesartan levels following repeated dosing were obtained from dataset
CONCN.XPT, and sorted by the age of the subject.

]
-1

1.3.1.3 Safety
There were no deaths. There was one serious adverse event—fever and vomiting, leading
to discontinuation of a 15-month old subject with sickle cell anemia. Other adverse

events and laboratory abnormalities were not serious and not clearly related to
treatment.

--1.4 Summary

See the biopharm review for a more detailed description of the pharmacokinetics. The
small number of preschool age subjects should mean that this study does not fulfill the
pediatric request’s requirements for study of pharmacokinetics.

APPEARS THIS WAY
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CLINICAL PHARMACOLOGY and BIOPHARMACEUTICS REVIEW
Division of Pharmaceutical Evaluation |

NDA 20-757 SUBMISSION DATE: February 16, 2000
Supplement SES-014

Avapro® (75, 150, & 300 mg) Tablets

Bristol-Myers Squibb e
Princeton, NJ REVIEWER: Angelica Dorantes, Ph.D.

TYPE OF SUBMISSION: supplemental New Drug Application/Revised Pediatric Labeling

SUBMISSION:
Reference is made to the approved NDA 20-757 for Avapro” Tablets, 75, 150, & 300 mg. Avapro
(irbersartan) is a nonpeptide, potent, long acting angiotensin Il receptor antagonist drug, with high

selectivity for the AT, subtype receptor. Avapro” is an oral agent indicated for the treatment of
hypertension.

Supplement SES-014 to NDA 20-757 dated February 16, 2000 includes the results of Study
Protocol No. CV131-076 entitled, “Pharmacokinetics of Irbesartan in Hypertensive Children and
Adolescents”. This Supplement also provides a revised labeling which incorporates the pediatric
pharmacokinetic information obtained in the above study.

It should be noted that Study No. CV131-076 does not fulfill the Agency’s “Pediatric Exclusivity
Written Request” that requires pharmacokinetic data in subjects from four pediatric age groups.
However, the sponsor has indicated that additional pharmacokinetic data for infants & toddlers
and pre-school children will be submitted in the future in support of the “Pediatric Exclusivity 6-
months extension” for Avapro Tablets.

RECOMMENDATION:
The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical Evaluation
| (00PB/DPEI) has reviewed the Study Report for Protocol No. CV131-076 and the revised

version of the labeling for Avapro® submitted under NDA 20-757, Supplement SES-014 on
February 16, 2000.



Based on the review of the above information, OCPB/DPE! is of the opinion that the
pharmacokinetic data provided in the Study Report for Protocol No. CV131-076 are appropriate
and can be used to support the pediatric labeling information for school-age children (age >6 to <12
years) and adolescents (>12 1o <16 years).  Therefore, from the clinical pharmacology and
biopharmaceutic viewpoint the results of the study as well as the labeling revisions are
acceptable.

However, it should be noted that the above pharmacokinetic report includes limited safety data
and does not include any clinical efficacy information for irbesartan in children. Therefore, the
medical reviewer of HFD-110 should determine if the provided data are appropriate to support the
pediatric dosing recommendations included in the revised labeling.

Please convey the Recommendation as appropriate to the sponsor.

/S 103/ e 000
/ -
Angelica Dorantes, Ph.D.

Division of Pharmaceutical Evaluation |
Office of Clinical Pharmacology and Biopharmaceutics
N\

'/- .
RD/FT Initialed by Patrick Marroum, Ph.D. A S\/’ / o / ; / Zd

cc: NDA 20-757, HFD-110, HFD-860 (Dorantes, Mehta), and CDR (Biopharm).
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Pharmacokinetic Report Summary

Protocol No.: CV131-076
Study Title: Pharmacokinetics of Irbersartan in Hypertensive Children and Adolescents

Principal Investigators:

» Thomas G. Wells, M.D./Arkansas Children’s Hospital, Division of Pediatric Nephrology, Little Rock, AR.

e Alan R. Sinaiko, M.D./University of Minnesota, Dept. Of Pediatrics, Minneapolis, MN.

* Philip D. Walson, M.D/Children’s Hospital, Pediatric Clinical Study Center, Columbus, OH.

®  Abdullah Sakarcan, M.D./Lousiana State University Medica! Center/ Pediatric Nephrology, Shrevepont, LA.

Objectives:

» To evaluate the pharmacokinetics of ibersartan in hypertensive children and adolescents.

e To evaluate the antihypertensive response of irbesartan in hypertensive children and adolescents.

* To provide the necessary information for the “Pharmacokinetics; Pediatric” section of the labeling for
Avapro Tablets.

Subjects: Twenty-three hypertensive male or non-pregnant female children/adolescents, 1 to 16 years
of age with a systolic and/or diastolic blood pressure (BP) > 95th percentile for the child's
sex/age/height, were enrolied. Twenty-two completed the study and one was discontinued. The mean/
demographic characteristics of the children that participated in the study are summarized in Table 1.

TABLE 1
Demographic Characteristics
Treatment
Characteristic Children < 6 Children 6-12 y Adoiescents > 12y
(N=2) (N=9) (N=12)

Age, years

Mean (x SD) 3(28) 10 (1.7) 14 (1.3)
Range t-5 6-12 13-17a
Gender, n(%)

Male 1 (50) 4 (44) 8 (67)
Female 1 (50) 5 (56) 4 (33)
Race, n(%)

White 0 1(tD) 3(25)
Hispanic/Latino 0 0 0(0)
 Black 2(100) 8 (89) 9 (75)
Weight, kg

Mean (£ SD) 20.2(13.9) 53.5(22.98) 80.3 (27.41)
JRange 10.4-3.0 22.5-98.6 35.7-113.4
Height, cm

Mean (+ SD) 97.8(24.40) 143.5(1223) 166.5 (9.74)
[Range 80.5-115 118-156.5 147.2-178.0




Methodology: This was an open label study with Period A and Period B. In Period A, each subject
entering the study was to be withdrawn from antihypertensive medications for 7 days. This period may
have been extended up to 14 days to aliow for washout of antihypertensive medications with a long half-
life. A stable dose of nifedipine and/or hydrochlorothiazide (HCTZ) was allowed during Period A, if
necessary, to control the subject's hypertension. Also, if necessary nifedipine and/or HCTZ was
continued or added during Period B.

Subjects were to fast for 2 hours after each dose, at which time they were to eat a light low-fat breakfast
{e.0.. 2 slices of toast with jelly and 5 oz of apple juice). Meals on pharmacokinetic sampling days were the
same. Subjects received approximately 2 mg/kg irbesartan qd orally for 4 weeks up to a maximum
dose of 150 mg qd. This period was abbreviated to 2 weeks if subject participation for 4 weeks was not
possible. For dosing, the capsule could be opened and sprinkled on applesauce. For each individual
child, the dose was kept constant throughout the study. Pharmacokinetic assessments were performed
on Days B1 and B15. Subjects whose blood pressure coulid not be adequately controlled were to be
discontinued. The schedule of events is presented in Table 2.

TABLE 2. Schedule of Events

SCR Period A Period B
Within 14 | Day Al o] DoyBI | Day Day Discharge
days A7 B15 B29
or Al4)
Medical History X
Informed Consent X
I-\-Withdraw from Antihypenensive X
{ Meds
Pregnancy Test (Serum PHCG) X x* X
Vital Signs X X X X X X"
Physical Examination X X°
ECG X X°
Clinical Laboratory Tests X X0
Record Concomitant Medication X X X X
Dispense Study Medication X X
Administer Study Medication X X
Study Medication Compliance X X
Serial Blood Sampling for PK X X
Record Adversc Events X X X X
Discharge x* X* X'
CV131.076
Source: Appendix 5.1A
a  Pregnancy test was performed within 72 hrs prior 10 the stant of Period B study medication.
b  These procedures were performed at end of study discharge or if the subject had received study
drug and was prematurely terminated for any reason.
¢ Performed on Day B1S or on any day between Days B1S and B29.
d  If subject did not meet the criteria for entry to Period B at Day A7 or Day Al4, then Discharge
procedures were followed.
. e If Subject was participating in study for only 2 weeks, PK was followed by discharge procedures.
v|. £ I subject was participating in study for 4 weeks, discharge procedures were to be followed then.




Study Drug:
The foliowing capsules strengths were available: 12.5, 25, 37.5, 50, 75 and 100 mg. The capsule or

combination of capsules achieving a dose closest to 2 mg/kg was used. Bristol-Myers Squibb supplied
the following study drugs:

DRUG ORAL DOSE BATCH NUMBER APPEARANCE
Irbesartan 125mg N96021 ray, size 0, opague capsules
Irbesartan 2.5mg - NS4F095C gray, size 0, opaque capsules
Irbesartan 37.5mg N85154 ray, size 0, opaque capsules
frbesartan 50 mg N85024 _gray, size 0, opaque capsules
ibesartan 5 mg NB85067 gray, size 0, opaque capsules
Irbesartan 100 mg N85147 __gray, size 0, opaque capsules
‘ Placebo Matching Irbesartan — N85144 ray, size 0, ue capsules |

Prior and Concomitant Therapy:

All concomitant medications were recorded on the Case Report Form for the appropriate visit. Subjects
were required to refrain from taking routine daily medications until alter 4 hours after the morning dose
of medication. Subjects could not receive any dosage changes in current medications or any new
medications (except for nifedipine and HCTZ) for at least 2 weeks before Period A and for the duration
of the study. Subjects were to take no additional medication (including' herbal medications), food
supplements, potassium-containing preparations or vitamin or mineral supplements unless the specific
preparation was reviewed by the investigator against the protocol's exclusions and restrictions.

Medications permitted as needed during the study.
e  HCTZ or nifedipine as per protocol

The following medications were permitted during the study if the daily dose administered during the

study remained stable and was not administered for 4 hours before or after the moming dose of study
medication:
e  Acetaminophen (PRN) in standard doses

e  Antacids or stable H2 receptor antagonist therapy (except cimetidine and omeprazole)
®  Multivitamins if taken daily

L4 Insulin

¢ inhaled steroids

The following concomitant vasoactive drugs were not permitted during the study:
e Nitrates

e  Topical {3-adrenergic blocking agents

o  Oral antihistamines

Medications prohibited were:

®  Nonsteroidal anti-inflammatory drugs (NSAIDs) and any preparations containing them were
not permitted for 2 weeks prior 1o or at any time during the study.

e  Anticonvulsant medications

e  Systemic antibiotics during Period B

o  Antacid ingestion within 4 hours of study drug, or daytime H2 antagonists
e Cimetidine or omeprazole

®  Oral steroids



e Bile acids binding resins (e.g., cholestyramine, colestipol).

e  Diuretics (other than HCTZ), B-blockers, ACE inhibitors, calcium antagonists {other than
nifedipine), vasodilators or any other antihypertensive medication

e  Digoxin

®  Methylphenidate (Ritalin®)

Evaluation:

e Pharmacokinetics: PK of irbesartan in hypertensive children and adolescents was evaluated on
Day B1 and then again on Day B15.

e Efficacy: Not applicable. .

e Safety: A complete physical examination (including seated vital signs and body weight) and a 12-
1ead ECG were performed at screening and prior to study discharge. The antihypertensive

response of irbesartan was also evaluated. Seated BP and HR was measured at predose on Days
Bland B 15 or later.

Blood Sample Collection for PK: Blood samples (1 mL) were collected immediately prior to dosing
(predose) and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 24, 48, and 72 h after dosing on Days 1 and 15.
However, following an administrative letter to the protocol, the 48 h and 72 h samples after the last dose
were not collected for the majority of subjects. '

Analytical Methodology: Plasma samples were assayed for irbesartan by a validated

The lower limit of quantitation of this method was ng/mL. Quality
control (QC) samples prepared at the time of sample analysis were analyzed aiong with the study
samples to assess assay accuracy and precision.

Pharmacokinetic Parameters:

The following parameters for irbesartan were derived from the plasma concentration-time profiles:

CMAX (ng/mL) Maximum observed concentration

TMAX (h) Time at which CMAX was observed

TAUC(0-T) (ng.nvmL)  Trapezoidal area undes the concentration-time curve from time zero to the time of the last quantifiable
concentration

TAUC(TAU) (ng. Wml) Trapezoidal area under the concentration-time curve in one dosing interval

CLT/F (Umin) Apparent oral clearance of orally administered doses of irbesartan, calculated as the ratio of dose 1o
TAUC(0-T) for the single dose on Day 1 or as the ratio of dose to TAUC(0-24h) for the steady state

Al Accumulation index, calculated as the ratio of TAUC(0-24) at steady-state to TAUC(0-24) after the first
dose

Statistical Methods:

Samp‘l\c Slze and Power: A previous study, CV131-004, reported a coefficient of variation (CV%) of
37.9% for AUC(TAU) after 29 days of 100 mg qd dosing of irbesartan to male and female adult subjects
with mild to moderate hypertension. Assuming that the CV was similar in this study, the proposed



sample size of 24 subjects would allow approximately 95% confidence that the estimated AUC(TAU)
mean would differ from the true population mean by at most 16%,; that is, the 95% confidence interval
for the mean would be the estimated mean plus or minus approximately 16%.

Analysis of PK Data:

e Summary statistics for the PK parameters were computed by sampling interval for each age group.

¢ Irbesartan pharmacokinetic parameters and the dose normalized TAUC,r and CMAX were
tabulated.

s For the estimation of oral clearance, the truncated AUC of ibesartan from time 0 to the last
measurable concentration, TAUC(0-T), was used (due to the fact that the medn plasma concentrations of
itbesartan at 24 h in patients > 6 years had declined by more than 90% of the CMAX values, indicating that the terminal
phase did not contribute substantially to the AUC extrapolated to infinity nor did it predict the degree of accumuiation).

Analysis of Safety Data:

e Adverse Events (AEs): All adverse events recorded during the study were listed and tabulated by
treatment, body system and primary term. Any serious adverse event was identified.

e Laboratory Abnormalities: All abnormalities meeting predefined criteria were listed and tabulated
by treatment and laboratory test.

e Laboratory Evaluations: In addition to the tabulation of abnormalities, summary statistics for
selected clinical' laboratory test results, seated blood pressure, seated heart rate and ECG
measurements, were tabulated by treatment and time point.

RESULTS:

Analytical: The validation results indicate that the performance of the assay fulfilled the requirements
for an accurate and precise analytical method. The standard curves were linear (R?>0.991) over the
concentration range of . 'ng/mL. The between-run precision and the within-run precision for
analytical QC samples were no greater than and .% relative standard deviation (%RSD),
respectively, with deviations from the nominal concentrations of less than.  '%. Summary resuits for
the QC samples are listed in Table 3

TABLE 3 Summary of Quality Control Data for Irbesartan in Plasma

CONCONCENTRATION [NGML] |  3.00 5.00 100.0 500.0 850.0 20000 | 2500.0
N / 22 2 31 34 36 2 10
Mean Obs. Concentration 3.02 4.78 97.53 490.16 | 84215 | 205359 | 2487.01
% of Deviation 0.94 -4.40 -2.46 -1.96 -0.92 2.68 0.52
Between Run precision (RSD%) 2.68 NA 2.43 0.00 2.41 NA 4.14
Within Run Precision (RSD%) 6.74 NA 4.09 5.18 4.33 NA 3.99




Pharmacokinetics:

The mean plasma concentration-time profiles of irbesartan in children and

adolescents foliowing single and repeated daily 2 mg/kg oral doses of irbesartan in this study and in
adults following a single 150 mg dose (approximately 2mg/kg) are illustrated in Figure 1.
pharmacokinetic parameters of irbesartan by age group following single and repeated daily 2 mg/kg oral

doses of irbesartan are summarized in Table 4
FIGURE 1
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TABLE 4. Summary of Pharmacokinetic Parameters of Irbesartan by Age Group

The

1-23 Months of Age| 2-5 Years of Age | 6-12 Years of Age 13-16 Years of Age
PARAMETER Single | Multiple | Single | Multiple | Single Multiple Single Muttiple
{Arithmetic Mean (SD)] _ n=1) | (=1) n=1) | (=1) | (=9) (n=9) (n=12) n=12)
CMAX (ng/mL) 1740 | - 2931 | 1082 | 1751 (613) | 2304 (1246) | 2157 (973) | 2079 (990)
TAUC (ng.WmL) 3745 | - 11040 | 5177 | 8707 (3098)| 11408 (4588)| 11163 (4685)| 11408 (4588}
TMAX (h) 1.0 - 4.0 3.0 1.0-4.0 0.5-4.0 1.5-4.0 0.5-4.0
CLT/F (U/min) 0.11 - 008 | 0.16 0.2(0.06) |0.21(0.12) {0240.12) | 0.23(0.11)
Al t- - - - 0.47 . 1.09 - 1.2
Dose Norm. CMAX (ng/miimg) | 896 | - 586 | 218 17 20.6 14.8 13.9
[ Dose Nom TAUC (ng WmUmg) | 1498 | - 2208 ] 1035 |es3 93.7 56.3 79.3




Pharmacodynamics: Plasma concentrations of irbesartan were in general, associated with decreases
in SeSBP and/or SeDBP, irrespective of whether the subject was receiving other concomitant
antihypertensive medications. In the 12 subjects that did not receive concomitant antihypertensive
medication mean decreases in SeSBP/SeDBP were -8/-7 and -16/-10 after 14 and 28 days of dosing
with irbesartan, respectively. While the 11 subjects who continued to receive a variety of
antihypertensive medications had additional mean decreases in SeSBP/SeDBP of-5/-8 and -5/-4 after
14 and 28 days of dosing with irbesartan, respectively.

Safety: Irbesartan, given up to a 150 mg dose to children and adolescents was well tolerated. There
were no deaths in this study. One SAE (fever and vomiting) was reported which led to the
discontinuation of the subject from the study. Fourteen (14) treatment-emergent AEs were reported by 9
of the 23 subjects. The most frequently reported AEs were headache and pharyngitis. Fourteen (14)
MAs were reported by 12 subjects in this study. Urinary red blood cells was the most frequently
reported MA. None of the subjects discontinued from the study because of marked abnormalities.

CONCLUSIONS:

» The overall objective of this study was to characterize the pharmacokinetics and antihypertensive
response of irbesartan after oral administration in children and adolescents with hypertension.
Twenty-three patients (age ranging from 1.25 years to 16 years) participated in the study. For
comparison of the pharmacokinetic parameters, the patients were divided into the following age
groups: 1-23 months, 2-5 years, 6-12 years, and 13-16 years. However, only one patient each in the
1-23 months and 2-5 year age groups participated in the study. Hence, the pharmacokinetic
parameters of irbesartan obtained in these two age groups were not compared with those. in the
other groups, and no recommendations for dosing irbesartan to children < 6 years of age are made
in this report. A subsequent study is planned for the investigation of pharmacokinetics in children < 6
years of age.

s The pharmacokinetic parameters of irbesartan were comparable between male and female subjects
and between the age groups of 6-12 years and 13-16 years.

¢ Little accumulation of irbesartan (18%) was observed in plasma upon repeated once daily dosing in
these subjects. /

e In a previous study, the mean CMAX and AUC values of irbesartan following a single 150 mg oral
dose in young adults (18-40 years) were 1854 ng/mL and 8715 ng/mL, respectively. Corresponding
values at steady state were 2039 ng/mL and 9278 ng/mL, respectively. These values are
comparable to those obtained in children of 6-16 years of age following single 2 mg/kg doses.
Therefore, a 2 mg/kg dose in pediatric patients results in comparable exposure to that of adults
receiving a therapeutic dose (150 mg) dose.

 In general, administration of 2 mg/kg irbesartan to hypertensive children and adolescents was
associated with decreases in BP.
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1.

Irbesartan, given up to a 150 mg dose to children and adolescents, was well tolerated. It should be
noted that irbesartan has been well tolerated at doses greater than 12 mg/kg (up to 800 mg) in
healthy adults.

The dosing recommended in the labeling for subjects in the age range of 6 .years to 16 years was
based on the goal of achieving an exposure in children equivalent to that of adults receiving a dose °
with proven efficacy.

Although in this study irbesartan was administered on the basis of body weight (i.e., 2 mg/kg), the
proposed dosing guidelines are based on administration of unit dosage form(s). For the dosing
recommendations the sponsor took into consideration; (a) the established safety profile of
irbesartan, (b) the observed irbesartan plasma concentrations, {¢) and the fact that hypertensive
children and adolescents are likely to be obese, with body weights greater than the 50th percentile
values for normal healthy children and adolescents. Based on the above, the sponsor’s proposed
dosing guidelines are: an initial dose of 75 mg for children of 6-12 years of age and a starting dose
of 150 mg for children in the age group of 13-16 years.

REVIWER COMMENTS:

The pharmacokinetic information and data analysis for irbesartan in children, are appropriate.
However, it should be noted that this report does not fulfill the Agency's “Pediatric Exclusivity
Request”.

The assay validation and quality control data showed that the accuracy and precision of the assay
are appropriate.

Finally, it should be noted this report includes limited safety data and does not include any clinical
efficacy information for irbesartan in children. Therefore, the medical reviewer of HFD-110 should
determine if the provided data are appropriate to support the pediatric dosing recommendations
included in the revised labeling.

With respect to the revised labeling, the proposed pediatric information is acceptable provided the
following modifications are incorporated into the labelina:
*
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CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0396

Public Health Service Expiration Date: 3/31/02
Food and Drug Administration

TO BE COMPLETED BY APPLICANT

b

(2)

(3)

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted
in support of this application, | certify to one of the statements below as appropriate. | understand that this
certification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d).

[ Please mark the upplicable checkbox. ]

As the sponsor of the submitted studies, | certify that | have not entered into any financial
arrangement with the listed clinical investigators (enter names of clinical investigators beiow or attach
list of names to this form) whereby the value of compensation to the investigator could be affected by
the outcome of the study as defined in 21 CFR 54.2(a). | also certify that each listed clinical
investigator required to disclose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disclose any
such interests. 1 further certify that no listed investigator was the recipient of significant payments of
other sorts as defined in 21 CFR 54.2(f).

Please see attached list.

Clinical Investigators

As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that based on information obtained from the sponsor or from participating clinical
investigators, the listed clinical investigators (attach list of names to this form) did not participate in
any financial arrangement with the sponsor of a covered study whereby the value of compensation to
the investigator for conducting the study could be affected by the outcome of the study (as defined in
21 CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor
of the covered study (as defined in 21 CFR 54.2(b)); and was not the recipient of significant payments
of other sorts (as defined in 21 CFR 54.2(f)).

As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that 1 have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible
to do so. The reason why this information could not be obtained is attached.

NAME TITLE
Thorir D. Bjornsson’ M.D., Ph.D. Vice President, Clinical Pharmacology
FIRM/ORGANIZATION

Bristol-Myers Squibb

SIGNATURE DATE

An agency may not conduct or sponsor, and 2 person is not required to respond to, a collection of
information uniess it displays a currently valid OMB control number. Public reporting burden for this
collection of information is estimated to average 1 hour per response, including time for reviewing
instructions, searching existing data sources, gathering and maintaining the necessary data, and
completing and reviewing the collection of information. Send comments regarding this burden
estimate or any other aspect of this collection ol information to the address to the right:

VZ%”" /émm //2 r/p/

Paperwork Reduction Act Statement

Department of Health and Human Services
Food and Drug Administration

5600 Fishers Lane, Room 14C-03
Rockville, MD 20857

FORM FDA 3454 (3/99)

Cromed by Cis eme Dol Sutvace USTHHS (017 44).1434
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EXCLUSIVITY SUMMARY FOR NDA # 20-757 SUPPL #_SE5-014
Trade Name: Avapro  Generic Name: Irbesartan Tablets
Applicant Name: Bristol-Myers Squibb Pharmaceutical Institute HFD # 110

Approval Date If Known:
PART1 IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, but only for certain
supplements. Complete PARTS II and I of this Exclusivity Summary only if you answer "yes" to one or
more of the following question about the submission.

a) Is it an original NDA?
YES I__/ NO/_X_/

b) Is it an effectiveness supplement?

YES /X_/NO/_/

If yes, what type? (SEI, SE2, etc.) SES

c) Did it require the review of clinical data other than to support a safety claim or change in labeling
related to safety? (If it required review only of bioavailability or bioequivalence data, answer "no.")
YES/__/ NO/X_/

If your answer is "no" because you believe the study is a bioavailability study and, therefore, not eligible
for exclusivity, EXPLAIN why it is a bioavailability study, including your reasons for disagreeing with
any arguments made by the applicant that the study was not simply a bioavailability study.

The sponsor submitted pharmacokinetic data in partial response to our Pediatric Written Request. The

idea was to place some information in the labeling about the pK profile of the drug in children; more data
will be forthcoming when the study is completed.

d) Did the applicant request exclusivity?
YES/__/ NO/_X_/

If the answ“er to (d) is "yes," how many years of exclusivity did the applicant request?

e¢) Has pediatric exclusivity been granted for this Active Moiety?

NO



IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient(s), dosage form, strength, route of administration, and
dosing schedule, previously been approved by FDA for the same use? (Rx to OTC switches should be
answered NO-please indicate as such)

YES/X/ NO/__/

If yes, NDA # 20-757  Drug Name Avapro (irbesartan) Tablets

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS ON
PAGE 8.

3. Is this drug product or indication a DESI upgrade?
YES/_/ NO/__/

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS ON
PAGE 8 (even if a study was required for the upgrade).

PART 11 FIVE YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2 as appropriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug product containing the same active
_moiety as the drug under consideration? Answer "yes" if the active moiety (including other esterified
forms, salts, complexes, chelates or clathrates) has been previously approved, but this particular form of
the active moiety, e.g., this particular ester or salt (including salts with hydrogen or coordination bonding)
or other non-covalent derivative (such as a complex, chelate, or clathrate) has not been approved. Answer
"no” if the compound requires metabolic conversion (other than deesterification of an esterified form of
the drug) to produce an already approved active moiety.

YES/__/ NO/__/

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA #(s).

NDA#

NDA# .

N "

NDA#

2. Combination product.



If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously
approved an application under section 505 containing any one of the active moieties in the drug product?
If, for example, the combination contains one never-before-approved active moiety and one previously
approved active moiety, answer "yes." (An active moiety that is marketed under an OTC monograph, but
that was never approved under an NDA, is considered not previously approved.)

YES/_/ NO/__/

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA #(s).

NDA#

NDA#

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART 1II IS "NO," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PART IIl.

PART 111 THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new
clinical investigations (other than bioavailability studies) essential to the approval of the application and
conducted or sponsored by the applicant." This section should be completed only if the answer to PART
II, Question 1 or 2 was "yes."

1. Does the application contain reports of clinical investigations? (The Agency interprets "clinical
investigations” to mean investigations conducted on humans other than bioavailability studies.) If the
application contains clinical investigations only by virtue of a right of reference to clinical investigations
in another application, answer "yes," then skip to question 3(a). If the answer to 3(a) is "yes" for any
investigation referred to in another application, do not complete remainder of summary for that
investigation.

YES /_/ NO/_J
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is "essential to the approval” if the Agency could not have approved the
application or supplement without relying on that investigation. Thus, the investigation is not essential to
the approvalif 1) no clinical investigation is necessary to support the supplement or application in light of
previously approved applications (i.e., information other than clinical trials, such as bioavailability data,
would be sufficient to provide a basis for approval as an ANDA or 505(b)(2) application because of what
is already known about a previously approved product), or 2) there are published reports of studies (other
than those conducted or sponsored by the applicant) or other publicly available data that independently



would have been sufficient to support approval of the application, without reference to the clinical
investigation submitted in the application.

(a) In light of previously approved applications, is a clinical investigation (either conducted by the
applicant or available from some other source, including the published literature) necessary to support
approval of the application or supplement?

YES/__/ NO/__/

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

(b) Did the applicant submit a list of published studies relevant to the safety and effectiveness of this drug
product and a statement that the publicly available data would not independently support approval of the
application? .

YES /__/ NO/_/
(1) If the answer to 2(b) is "yes," do you personally know of any reason to disagree with the applicant's
conclusion? If not applicable, answer NO.

YES/__/ NO/_/

If yes, explain:

__(2) If the answer to 2(b) is "no,” are you aware of published studies not conducted or sponsored by the
applicant or other publicly available data that could independently demonstrate the safety and
effectiveness of this drug product?

YES/_/ NO/__/

If yes, explain:

(c) If the answers to (b)(1) and (b)(2) were both "no,” identify the clinical investigations submitted in the
application that are essential to the approval:

\.



Studies comparing two products with the same ingredient(s) are considered to be bioavailability studies
for the purpose of this section.

3. In addition to being essential, investigations must be "new"” to support exclusivity. The agency
interprets "pew clinical investigation” to mean an investigation that 1) has not been relied on by the
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied on by the agency to demonstrate the
effectiveness of a previously approved drug product, i.e., does not redemonstrate something the agency
considers to have been demonstrated in an already approved application.

a) For each investigation identified as "essential to the approval,” has the investigation been relied on by
the agency to demonstrate the effectiveness of a previously approved drug product? (If the investigation
was relied on only to support the safety of a previously approved drug, answer "no.")

Investigation #1 YES/__/ NO/__/

Investigation #2 YES/__/ NO/__/

If you have answered "yes" for one or more investigations, identify each such investigation and the NDA
in which each was relied upon:

b) For each investigation identified as "essential to the approval”, does the investigation duplicate the
results of another investigation that was relied on by the agency to support the effectiveness of a
previously approved drug product?

Investigation #1 YES/__/ NO/__/

Investigation #2 YES/__/ NO/_/

If you have answered "yes" for one or more investigation, identify the NDA in which a similar
investigation was relied on:

N -

.

c) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application or
supplement that is essential to the approval (i.e., the investigations listed in #2(c), less any that are not
"new"):




4. To be eligible for exclusivity, a new investigation that is essential to approval must also have been
conducted or sponsored by the applicant. An investigation was "conducted or sponsored by" the applicant
if, before or during the conduct of the investigation, 1) the applicant was the sponsor of the IND named in
the form FDA 1571 filed with the Agency, or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, substantial support will mean providing 50 percent or more
of the cost of the study.

a) For each investigation identified in response to question 3(c): if the investigation was carried out under
an IND, was the applicant identified on the FDA 1571 as the sponsor?

Investigation #1

IND # YES /__/ ! NO/__/ Explain:
Investigation #2

IND # YES/__/ NO/___/ Explain:

(b) For each investigation not carried out under an IND or for which the applicant was not identified as
the sponsor, did the applicant certify that it or the applicant's predecessor in interest provided substantial
support for the study?

o Investigation #1

YES /___/Explain NO/___/ Explain

Investigation #2

NO/__/

YES /___/Explain

S

Explain




(c) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe that the
applicant should not be credited with having "conducted or sponsored” the study? (Purchased
studies may not be used as the basis for exclusivity. However, if all rights to the drug are
purchased (not just studies on the drug), the applicant may be considered to have sponsored or
conducted the studies sponsored or conducted by its predecessor in interest.)

YES/ __/ NO/_/

If yes, explain:
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Signature Date
Title:

/Sy

Signature of Office/ Date
Division Director

cc: Original NDA Division File  HFD-93 Mary Ann Holovac



3. Under DOSAGE and ADMINISTRATION, a Pediatric Patients

subsection has been added:
Children (< 6 years): safety and effectiveness have not been established.

Children (6-12 years): An initial dose of 75 mg once daily is recommended.
Patients requiring further reduction in blood pressure should be titrated to
150 mg once daily. (see PRECAUTIONS; Pediatric Use).

Adolescent patients (13-16 years). An initial dose of 150 mg once daily is
recommended. Patients requiring further reduction in blood pressure should
be titrated to 300 mg once daily. Higher doses are not recommended (see
PRECAUTIONS; Pediatric Use).

_ The Biopharmaceutics reviewer (with the medical officer’s concurrence) suggested minor
modifications to the CLINICAL PHARMACOLOGY and PRECAUTION sections of the

labeling:

1.

CLINICAL PHARMACOLOGY, Special Populations, Pediatric
subsection should read as follows:

The pharmacokinetics of irbesartan were studied in hypertensive children
(age 6-12, n=9) and adolescents (age 13-16, n=12) following single and
multiple daily doses of 2 mg/kg (maximum dose of 150 mg per day) for 4
weeks. Accumulation with repeated doses was limited (18%) in both age
groups. Clearance rates, AUC values, and Cmax values were comparable to
adults receiving 150 mg daily. Irbesartan pharmacokinetics have not been
investigated in patients <6 years of age.

PRECAUTIONS, Pediatric Use subsection should read as follows:

Pharmacokinetic parameters in pediatric patients (age 6- 16, n=21) were
comparable to adults. At doses up to 150 mg daily for 4 weeks, AVAPRO
(irbesartan) was well tolerated in hypertensive children and adolescents (see
CLINICAL PHARMACOLOGY; Special Populations). Blood pressure
reductions were comparable to adults receiving 150 mg daily; however,
greater sensitivity in some patients cannot be ruled out {(See DOSAGE and
ADMININSTRATION: Pediatric Patients). AVAPRO has not been
studied in pediatric patients less than 6 years old.

Dr. Lipicky said the above suggestions were acceptable. He said in addition, the statement in the
PRECAUTIONS, Pediatric Use subsection, “Safety and effectiveness in pediatric patients have
not been established” should not be deleted as the sponsor proposes. The PRECAUTIONS,
Pediatric Use subsection should now read as follows:

Safety and effectiveness in pediatric patients bave not been established.

Phammacokinetic parameters in pediatric patients (age 6- 16, n=21) were
comparable to adults. At doses up to 150 mg daily for 4 weeks, AVAPRO
(irbesartan) was well tolerated in hypertensive children and adolescents (see
CLINICAL PHARMACOLOGY; Special Populations). Blood pressure



reductions were comparable to adults receiving 150 mg daily; bowever,
greater sensitivity in some patients cannot be ruled out (See DOSAGE and
ADMININSTRATION: Pediatric Patients). AVAPRO has not been
studied in pediatric patients less than 6 years old.

Comments/Recommendations: An approvable letter will be drafted for Dr. Lipicky’s signature.
Edward Fromm
Regulatory Health Project Manager

Ef/12-12-00

cc: NDA 20-757
HFD-2
HFD-110

HFD-110/EFromm/Blount
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,/C DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
Rockville MD 20857

FEB - 4 2000

Four Years from P
* the Date of this Letter FEB 4 ‘004

Bristol-Myers Squibb

Attention: Ms. Mary Ellen Norvitch
P.O. Box 4000

Princeton, NJ 08543-4000

Dear Ms. Norvitch:

Reference is made to our December 23, 1998 written request for pediatric studies for Avapro (irbesartan). We have
recently reviewed that written request and have decided to amend it. Please note that the following Written Request
supercedes that of December 23, 1998, which is no longer valid.

Changes have been made to the following sections:

The third bullet under “strategy,”

The fourth and fifth bullet under “age groups,”
The second sentence under “recruiting,”
“Format of Reports,” and

The date the reports are due

Timing of Submission of Reports

Strategy

: ‘l‘herequesteddatawmprovxdegmdanceformeuseofxrbsarlxntoreduccbloodpmcsurempedmtncpahents

These data will be derived from
e adose-ranging trial in hypertensive pediatric patients;
e pharmacokinetic trials in subjects from four pediatric age groups: infants and toddlers, pre-school
children, school-age children, and adolescents; and

. snfetydatadmvedfmmthecontmlledmal,andmopentruhnentphasefollowmgthetrﬂoroﬂxer
comparable database, wnhns\mmatyofalhvulable mformahononﬁxesafetyofthedmgmpedmmc
patients. o

Sl cogiba ,—’;7.1;--’.‘1...*, -

Althoughnbtapartoft!nskaequwtwemmdywﬂmmmaybempmmtmdeﬁummetheeﬁeaof

irbesartan nthegrowthmddevelopmentofpeduhcpanmts,mdweenmgeyoutoperformanwuveoontrol '
comparison with diuretic-based therapy. .
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Pediatric Subgroups

Age groups

The five pediatric age groups that we refer to in this document are:

neonates (age less than one month),

infants and toddlers (age 1 - 24 months),

pre-school children (age 2 - 6 years),

school-age children (age 6 — 12 years or < Tanner Stage 3), preferred group for effectiveness study, and
adolescents (> 12 years or > Tanner Stage 3 - 16 years).

With respect to effectiveness, studies of antihypertensive drugs should be focused on, and include a reasonable
proportion of, pre-pubertal children, as the course of disease and the effects of drugs in adolescents are not likely to
differ from the course and effects in adults.

For purposes of antihypertensive drug development, it is useful to divide “children” into “pre-school "and
“school-age” children. School-age children (above the age of approximately 6 years)

e  are usually able to swallow solid dosage forms,
* may tolerate doses similar to the smallest doses approved for adults, and
e are fairly ofien diagnosed with hypertension of no specific cause.

Below this age, formulation issues are more important and almost all diagnosed hypertension is attributed to renal
disease or other specific causes.

Racial groups

Because response to some therapies in adult hypertension appears to be different in black and non-black populations,
your recruitment scheme should be designed to assure a mixture of black and non-black patients.

Formulation Issues

Use age-appropriate formulations in the studies described below. If there is no suspension/solution available, a
solid dosage form suspended in food could be used if standardized, palatable, and shown in adults to be of
acceptable (similar to the marketed prodact) bioavailability, or of different but defined bioavailablility compared to
~ the marketed product.

Dose-ranging Trial
Trial Design

A trial that would be considered rwponslve to this request will entail randomwed, double-blind

observation of parallel dose groups, using a population judged to be of adequate size on the basis

of realistic estimates of effect size and the usual statistical calculations. The trial need notbe

successful (that is, it need not demonstrate that any particular regimen of irbesartan is effective in

pediatric patients), but it must be interpretable, as explained in the following discussion of possible study dc51gns

The most straight-forward, acceptable trial (Trial A), would be one in which each patwnt is randomwed to placebo
or to one ofthree dxﬂ‘mtdoswofubmﬁn,wnh ﬂ:edoseschosentongeblood Ievels mannge - from sllghtly-f
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less than those achleved by the lowest approved adult dose to slightly more than those achieved by the highest
approved adult dose.'

After two weeks of treatment,? the trial would be analyzed by looking for a sngmﬁcantly positive slope of the
placebo-corrected change in blood pressure from baseline as a function of dose.” If the slope of this line were not

differentiable from zero, the trial would be unsuccessful by our usual criteria (i.e., it would show not effect), but it
would be interpretable.

Although we believe that the hazard associated with two weeks of placebo treatment is likely to be small, we
recognize that parents and others may be reluctant to enroll pediatric patients in a traditional placebo-controlled trial.
An alternative design (Trial B) would be similar to Trial A, but without the placebo arm.

If analysis of Trial B revealed a significantly positive slope to the dose-response line, the trial would be considered
successful by the usual criteria. If, however, Trial B, shows no dose-response, i ic, if the dose-response line is
horizontal, the trial will be considered uninterpretable, not merely unsuccessful.* ln this case, Trial B would then be
considered not responsive to this request.

To avoid this possibility, Trial B could be modified to include a randomized withdrawal phase (Trial C). Putients in
Trial C would be recruited and treated like those in Trial B. At the end of the 2-week treatment period, patients
would be rerandomized in blinded fashion to continue on their assigned treatments or to be withdrawn to placebo,
with close follow-up and withdrawal to open-label treatment at the discretion of their physicians. The analys:s of
Trial C would be a slope analysis for the first phase, but then (if the first phase revealed a flat dose-response curve)
an analysis of the second phase would determine whether there was, or was not, a blood pressure effect. This design
would allow you to distinguish among a positive dose response (line not flat), doses too low or no effect for some
other reason (line flat, withdrawal identical between active treatment and placebo), and doses too high (line flat,
withdrawal slower on active treatment). Because this is essentially a placebo-controlled trial, it would be considered
interpretable no matter what the outcome so long as the sample size for the withdrawal phase were adequate.

It would be possible to build the entire trial around randomized withdrawal (Trial D). Patients would be force-
titrated to maximal tolerated doses of irbesartan and then randomly withdrawn to lower doses (including placebo),
with the same close follow-up, discretionary withdrawal to open-label therapy, and analysis as in Trial C.

Recruiting

The trial should be performed in patients of both sexes in one or more of the pediatric age groups defined above,
preferably school-age children. If adolescents are included, at least one additional age group must also be included,
and at least 50% of the patients in the trial should be 6 — 12 years old or < Tanner Stage 3 or younger. Patients
- recruited for the trial should be diagnosed as bypertensive according to the standards of local practice, probably by
- -scoring in the highest few percentiles of the age-specific tables of expected blood pressure. They should not be
recruited if other interventions likely to affect blood pressure (e.g., repair of arterial anomalies) are likely to occur
during the expected course of the trial or if their blood pressures are so high as to need immediate treatment.
Patients should be followed weekly, so that unacceptable increases in blood pressure can be detected promptly.
Prior treatment with irbesartan or other therapy should be neither required nor disqualifying.

! Doses would usually be derived from adult doses scaled by body surface area, but there should be, from PK data,
assurance that these doses will in fact place patients in the range of blood levcls attamed in adults.

2 The study period might need to be somewhat longer if you decide that one or more of thc studled doses cannot be
used without a period of lower dosing and upward forced titration. ) _.' )

’lngeneral,d:mwxllbemterwtmtheeﬁ'ectonbothsystohcmddmstohcpmsm Usuially,thebestmeasureof .
bloodpmsmechangewmbemm}!g,butxfpmvuywndely,percentchangecmxldbeused. I

* When placebo is included (as in Trial A), a flat dose~mponse line means sunply ﬁmt all of the dom tested were
too low, so they were incffective, or that the drug does not work in children. ‘Without placebo (as in Trial B), it is
alternatively possible that all of the doses tested were too high, and that they were all equal!y effective.
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Eligibility

A recruited patient not receiving antihypertensive therapy should be eligible for randomization if the blood pressure
is in the qualifying range on each of two or three occasions of measurement. A recruited patient who is receiving
hypertensive therapy should be eligible for randomization if blood pressure becomes elevated during a withdrawal
period. Although there may be a placebo group and/or a period of drug withdrawal, the short duration of therapy
withdrawal or non-active treatment should pose no risk so long as patients are appropriately monitored.

You should take steps to attempt to obtain a reasonable distribution of age, race, and gender in the trial.

Duration

The study period should generally be of two weeks duration; it ma).r need to be somewhat longer if you decide that
one or more of the studied doses cannot be used without a period of lower dosing and upward forced titration.

Statistical considerations

The trial should be designed with at least 80% power to detect a treatment effect of conventional (P= 0.05) statistical
significance. Please submit your proposed statistical analyses as an amendment to this request, following the
procedure described at the end of this letter for submitting proposed changes. It may be useful to make some groups
larger to obtain additional safety information, or allow better assessment of subgroups.

Pharmacokinetic Trials

Pharmacokinetic data should be obtained from subjects with grossly normal metabolic function from infants and
toddlers, pre-school children, school-age children, and adolescents. You may choose to perform traditional or sparse
sampling to estimate pharmacokinetic parameters. You should be aware that a draft guidance document on pediatric
pharmacokinetic studies is available [www.fda.gov/cder/guidance/index.htm, under Clinical/Pharmacological
(Draft)].

In the age group studied in the dose-ranging trial, some or all of the pharmacokinetic data may be obtained from
patients in the dose-response trial or from safety studies. Data should be collected with respect to irbesartan and
any metabolites that make substantial contributions to its efficacy and/or toxicity. For the parent and each
metabolite followed, the data collected should provide estimates of the bioavailability (AUC), half-life, Cop , and
taw in pediatric subjects of the various age groups.

. Format of Reports

' Full study reports of the requested trials, including full mﬂysis, assessment, and interpretation, should be submitted
in the usual format. You may submit this report with essential data in electronic form, with a case report form
annotated with the names of the SAS variables used.

Labeling Changes

The results of the completed studies may be used in the labeling of your drug product to add information allowing
proper dosing for the safe and effective use for the reduction of blood pressure in pediatric panents A new
indication will be recognized only if your studies demonstrate safety and efficacy in a population® that is distinct, not
only in age, but on some other etiologic or diagnostic basis, from the adult populatlon for which your product is
approved. ) ) e . )
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Timing of Submission of Reports

Reports of the above studies must be submitted to the Agency on or before four years from the date of this letter.
Please remember that pediatric exclusivity only adds to existing patent protection or exclusivity that has not expired
. at the time you submit your reports of studies in response to this Written Request.

Please submﬁ protocols for the above studies to an investigational new drug application (IND) and clearly mark
your submission, “PEBIATRIC PROTOCOL SUBMITTED FOR PEDIATRIC EXCLUSIVITY STUDY” in
large font, bolded type at the beginning of the cover letter of the submission.

Reports of the studies should be submitted as a supplement to your approved NDA with the proposed labeling
changes you believe would be warranted based on the data derived from these studies. When submitting the reports,
please clearly mark your submission “SUBMISSION OF PEDIATRIC STUDY REPORTS - PEDIATRIC
EXCLUSIVITY DETERMINATION REQUESTED? in large font, bolded type at the beginning of the cover
letter of the submission and include a copy of this letter. Please also send a copy of the cover letter of your
submission, via fax (301-594-0183) or messenger to:

Director

Office of Generic Drugs
HFD-600, Metro Park North 11
7500 Standish Place
Rockville, MD 20855-2773

If you wish to discuss any amendments to this Written Request, please submit proposed changes and the reasons for
the proposed changes to your application. Submissions of proposed changes to this request should be clearly
marked “PROPOSED CHANGES IN WRITTEN REQUEST FOR PEDIATRIC STUDIES” in large font,
bolded type at the beginning of the cover letter of the submission. You will be notified in writing if any changes to
this Written Request are agreed upon by the Agency.

We hope you will fulfill this pediatric study request. We look forward to working with you on this matter in order to
develop additional pediatric information that may produce health benefits to the pediatric population.

If you have any questions, please contact:

Mr. Edward Fromm

Regulatory Heath Project Manager
(301) 594-5313

Sincerely yours,

£ 7
Robert Temple, M.D.
Director
Office of Drug Evaluation I
Center for Drug Evaluation and Research




